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ABSTRACT

The Clear Creek local fauna of Denton County, Texas (Pleistocene: Sangamon) has yielded bones representing at least 2 3 species of amphibians and
reptiles. All of these live in the area today, with the exception of Arizona
elegans, which occurs about 45 miles to the west, and Geochelone, which is
extinct. The fossils represent two distinct ecological situations: a pond, and
its sluggish, marshy, feeder-creek or slough; and an open, sandy, xerophytic,
terrestrial situation. The general climate of the area may have been somewhat more arid than at present. The number of extinct amphibians and
reptiles ( four percent of the fauna) is much less than in homoiotherms from
this and other Pleistocene localities.
The Ben Franklin local fauna of Delta County, Texas (Pleistocene: Wisconsin) has yielded fossils representing only four forms, all of which live
in the area today.
INTRODUCTION

Pleistocene herpetofaunas from localities in southwestern Kansas
have received considerable attention, but those from deposits in
Texas are poorly known. The Pleistocene amphibians and reptiles of
a local fauna in north-central Texas, and of another in northeastern
Texas form the basis of this report. The deposits represent the Sangamon and Wisconsin ages, respectively. The fossils were collected and
prepared mainly by Bob H. Slaughter, Ronald Ritchie, and B. Reed
Hoover of the Shuler Museum of Paleontology of Southern Methodist University.
The Clear Creek local fauna has yielded a large number of amphibian and reptile bones which represent at least 23 species. The
fauna is considered to be of Sangamon age, on the evidence of radiocarbon dates and mammalian fossils. Bones were sorted from several
tons of matrix taken from a quarry on the farm of Mr. Phillip
T rietsch. The site is on the northeast side of Clear Creek, four miles
upstream from the junction of Clear Creek with the Elm Fork of
the Trinity River, Denton County, Texas.
The Ben Franklin local fauna has yielded a small number of
mainly fragmentary amphibian and reptile bones that represent at
least four species. The fauna is considered to be of late Wisconsin
age, on the basis of radiocarbon dates and the composition of the
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fossil mammalian fauna. The bones were taken from five quarry
sites, all within 600 yards of the Highway 3 8 bridge over the Sulphur
River, immediately north of the town of Ben Franklin, Delta County,
Texas.
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Check List
Class AMPHIBIA
Order URODELA
Ambystoma texana (Matthes)
Order ANURA
Bufo. cf. Bufo woodhousei Girard
Acris cf. Acris crepitans Baird
Gastrophryne olivacea (Hallowell)
Rana pipiens Schreber
Class REPTILIA
Order CttELONIA
Sternotherus odoratus (Latreille)
Terrapene carolina (Linnaeus)
Terrapene ornata (Agassiz)
Pseudemys scripta (Schoepff)
Geochelone sp.
Trionyx sp.
Order SQUAMATA
Ophisaurus sp.
Cnemidophorus cf. Cnemidophorus sacki Wiegmann
Thamnophis cf. Thamnophis sauritus (Linnaeus)
Haldea striatula (Linnaeus)
Natrix sipedon or erythrogaster
Heterodon nasicus Baird and Girard
Coluber or Masticophis sp.
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Opheodrys aestivus (Linnaeus)
Arizona elegans Kennicott
Lampropeltis doliata (Linnaeus)
Ancistrodon piscivorus (Lacepede)
Crotalus sp.

Annotated List of the Clear Creek Herpetofauna
Ambystoma texana (Matthes)
Referred specimens.-Two
vertebrae; SMUMP 60778.
Discussion.-One
of the vertebrae is from the middle or posterior part
of the trunk. Tihen ( 19 58) has discussed features of the middle and posterior
trunk vertebrae that are characteristic of certain species groups of fossil
and Recent Ambystoma. He states that in most forms the posterior end of
the neural arch projects posterior to the level of the posterior border of the
postzygapophyses, but that in the maculatum group, and in the subgenus
Linguaelapsus (at least in the posterior part of the trunk) the postzygapophyses extend as far or even farther than the neural arch. The fossil vertebra
from the middle or posterior portion of the trunk is similar to the maculatum
group and the subgenus Linguaelapsus in the above character. The only members of the above groups which occur anywhere near the Clear Creek area
today are A. maculata, which occurs in the northeast corner of Texas,
and A. (Linguaelapsus) texana, which occurs in Denton County. The
fossil appears identical in subjective characters to vertebrae from skeletons
of Recent A. texana. Moreover, the fossil is similar in size to the vertebrae
of two Recent adult skeletons of A. texana, but is smaller than vertebrae
in eight skeletons of adult A. maculata. Measurements of the fossil are as
follows: length through cotyles, 3.3 mm., width of anterior cotyle, 1.3 mm.,
width through anterior zygapophyses, 2.4 mm.
The other fossil Ambystoma vertebra is from the anterior part of the
trunk. This specimen represents an Ambystoma about the same size as the
one represented by the previous fossil, and is tentatively referred to A.
texana.

Bufo cf. Bufo woodhousei Girard

Referred specimen.-Right
ilium; SMUMP 60779.
Discussion.-Ilia
of Bufo are difficult to identify to the specific level.
Auffenberg (1957) reports that the eastern toads (B. woodhousei, B. terrestris, and the Miocene fossil B. praevius) have a lower dorsal prominence than
the western forms (B. compactilis, B. punctatus, B. cognatus, and the Pliocene fossil B. tiheni) which have the prominence high and spine-like. Tihen
(1962) divides the genus Bufo into species groups, and mentions that although a very high prominence is not universal in the americanus group,
it is unique to it. His americanus group contains the species B. americanus,
B. cognatus, B. compactilis, B. hemiophrys, B. houstonensis, B. microscaphus,
B. terrestris, and B. woodhousei. Tihen includes B. punctatus in his valliceps
group, thus implying that punctatus does not have the high, spine-like
prominence of the ilium.
Of the Recent skeletons of Bufo at Illinois State Normal University, B.
compactilis ( 1) has the highest and most spine-like dorsal prominence. Bufo
terrestris ( 15), and B. americanus ( 10) have low to moderately high prominences. This condition is ontogenetic, as low, broad prominences are found
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in small specimens of B. terrestris and B. americanus, whereas moderately
high, narrow prominences are found in large specimens. Only one specimen
of B. woodhousei was available, and it has a higher and narrower prominence
than in either B. terrestris or B. americanus of the same size, but a much
lower prominence than B. compactilis. B. quercicus ( 3) has a fairly high
prominence, but the ilia of adults are minute. The remainder of Bufo ilia
studied, B. boreas ( 1), B. clamitans ( 1), B. exul ( 1), B. regularis ( 1), and
B. viridis ( 1), have low, broad prominences, even in the adult form.
The fossil appears to have the prominence developed to about the same
degree as Recent B. woodhousei of the same size (See Tihen, 1962, p. 179,
fig. 3 8) ; thus it is tentatively assigned to this species which occurs throughout Texas today.
Acris cf. Acris crepitans Baird
Referred specimen.-Right ilium; SMUMP 60780.
Discussion.-Diagnostic features of the ilium of the genus Acris have
been discussed by Holman ( 1962). The two living species are very difficult
to separate on ilial characters. Acris gryllus ranges only as far west as extreme northeastern Lo,miana and Mississippi today, whereas A. crepitans
ranges through all but the southwestern tip of Texas. The fragmentary
fossil is thus tentatively assigned to the latter species.

Gastrophryne olivacea (Hallowell)
Referred specimen.-Right ilium; SMUMP 60781.
Discussion.-The Recent North American genera and species of the family
Microhylidae are very readily separable on the basis of ilial characters. Hypopachus cuneus may be separated from Gastrophryne carolinensis and G.
olivacea by the fact that in Hypopachus the ventral acetabular expansion
is beveled at the level of the posterior border of the acetabular cup (Fig. 1).
In Gastrophryne the ventral acetabular expansion is not beveled posteriorly;
thus a relatively large bony surface for muscle attachment is present below
the posterior portion of the acetabular cup.
The differences between the ilia of Gastrophryne carolinensis and G.
olivacea are striking. In fact, the ilial characters that distinguish these species
are stronger than those that distinguish many genera of hylid frogs-such
as Acris, Hyla, and Pseudacris. In G. carolinensis the ventral acetabular
expansion is barely as long or slightly shorter than the length of the acetabular cup, and the anterior edge of the ventral acetabular expansion makes
about a 90-degree angle with the ventral border of the ilial shaft. In G.
olivacea the ventral acetabular expansion is one-third to twice as long as
the length of the acetabular cup, and the anterior edge of the ventral acetabular expansion makes an acute angle with the ventral border of the ilial
shaft. The fossil is undoubtedly Gastrophryne olivacea, a species found in
Denton County today.

Rana pipiens Schreber
Referred specimens.-Five

sacral vertebrae;

19 left and 16 right ilia;

SMUMP 60782.

Discussion.-Tihen
(1954) shows that the ratio of the length of the
centrum of the sacral vertebra relative to its greatest width, plotted against
the actual length of the centrum, separates Rana pipiens, R. clamitans, R.
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Figure !.-Right
ilia of Recent
and (C) Gastrophryne olivacea.

(A) Hypopachus cuneus, (B) Gastrophryne carolinensis,

palustris, R. sylvatica, and R. virgatipes from R. areolata, R. capito, R.
catesbeiana, R. grylio, R. heckscheri, and R. septentrionalis. The four complete sacral vertebrae from the Clear Creek local fauna were measured to
determine these ratios. The lengths of the centra were 2.7, 3.4, 3.8, and
4.5 mm., and the ratios of the lengths of the centra divided by the widths
of the centra were 1.00, .97, 1.1, and 1.05 respectively. When compared
with the data of Tihen (1954, p. 219, fig. 1) the three smaller fossils fall
with the R. pipiens assemblage, whereas the larger fossil falls exactly on the
line separating the two assemblages.
Auffenberg (1957) states that the angle between the longitudinal axis
of the ilial shaft and the posterior edge of the dorsal crest, from the top of
the crest to the base of the dorsal acetabular expansion, is greater in an
assemblage of ranid frogs containing R. pipiens than in another assemblage
of ranids. Thirteen of the Clear Creek fossils were complete enough for the
measurement of this angle; and upon comparison with Recent skeletons of
species of Rana, all fell with Auffenberg's assemblage of frogs that contained
R. pipiens. Other than R. pipiens, none of the species in the R. pipiens assem-
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blages of Auffenberg or Tihen are found near Denton County, Texas, at
present.
The mean of measurements of left ilia of 15 R. pipiens from the Clear
Creek local fauna appears to be significantly greater than the mean of
measurements of 52 right ilia of R. pipiens from the Sangamon Good Creek
locality of Texas (Table 1).
Table I .-Measurements
of Height of Acetabulum
Fossil and Recent Rana pipiens
Age and Locality

Sangamon,
Good Creek, Texas
Sangamon,
Clear Creek, Texas
Recent,
Northern Florida
Recent, Minnesota

Mean

Standard
Error of Mean

Range

of

Standard
Deviation

Number of
Specimens

3.44

+.12

2.0-4.5

.76

52 rights

4.31

±.11

3.8-5 .3

.43

15 lefts

3.18
4.40

2.9-3 .8
4.1-4.5

5 rights
5 rights

Sternotherus odoratus (Latreille)
Referred specimens.-Third
and fourth left pleural bones articulated
with fifth, sixth, and seventh left peripheral bones; right hypoplastral bone;
SMUMP 60783.
Discussion.-ln the description of the fossil turtle material, I have followed Carr (1952, pp. 35-39) who has attempted to standardize chelonian
anatomical terminology.
Based on the study of skeletons of Recent Sternotherns carinatus, S.
odoratus, Kinosternon bauri, and K. subrubrum, the bony elements represented by the above fossils may be used to distinguish Sternotherus from
Kinosternon, and S. carinatus from S. odoratus. In Sternotherus the sulci of
the second and third central laminae meet near the posterodorsal corner or
at about the anterior third of the dorsal edge of the third pleural bone,
whereas in Kinosternon these sulci meet at about the middle, or near the
posterior third of the dorsal edge of the third pleural bone (Fig. 2). Moreover, in Sternotherus the lateral portions of the fifth and sixth peripheral
bones are more inflected than in Kinosternon.
In S. odoratus the sulci of the second and third central laminae meet
more posteriorly on the dorsal edge of the third pleural bone than in S.
carinatus. Furthermore, in S. odoratus the lateral articular process of the
third pleural bone inserts in about the middle of the dorsal surface of the
fifth peripheral bone, whereas in S. carinatus this process inserts near the
posterior end of the dorsal surface of the fifth peripheral bone.
The posterior surface of the hypoplastral bone is broadly concave laterally
in Sternotherus, whereas it is much more narrowly concave in Kinosternon
(Fig. 3). The hypoplastral bone medial to this lateral concavity is relatively
long and narrow in Sternotherus, but is shorter and wider in Kinosternon.
In S. odoratus the lateral concavity of the hypoplastral bone is wider and
has its lateral margin deflected more strongly laterad than in S. carinatus.

158

JOURNAL OF THE GRADUATE RESEARCH CENTER

third

Figure 2.-Articulated

and fourth

left pleural

bones of Recent

(A)

Kinosternon

bauri, (B) Sternotherns carinatus, and (C) Sternotherus odoratus.

The fossil bones resemble S. odoratus in the above characters. It seems quite
possible that the hypoplastral bone came from the same individual represented
by the pleural and peripheral bones. The fossils represent an adult specimen
or specimens, and have the following measurements: greatest width of
third pleural, 3 8.9 mm., greatest length of third pleural, 11.4 mm., greatest
length of fourth pleural, 11.1 mm., greatest width of fifth peripheral,
10.7 mm., greatest width of sixth peripheral, 14.0 mm., greatest length of
sixth peripheral, 10. 5 mm., greatest length of seventh peripheral, 12.4 mm.,
greatest width of hypoplastron, 3 0.4 mm., greatest length of hypoplastron,
13.7 mm. Sternotherus odoratus is near the western limits of its range in
Denton County today.

A

Figure 3.-Left

hypoplastral

bones of Recent

therus carinatus, and (C) Sternotherus odoratus.

(A)

Kinosternon subrubr.um, (B) Sterno-
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Terrapene carolina (Linnaeus)
Referred specimens.-Fifth
neural bone; fragments

of two articulated
pleural bones; right hyoplastron; SMUMP 60784.
Discussion.-A particularly large and confusing literature has <leveloped
in regard to Pleistocene Terrapene. A brief history is as follows In the late
nineteenth century Cope described T. anguillulata, T. euryJ;ygia, and T.
marnochi, and in the early twentieth century 0. P. Hay described T. antipex,

T. bulverda, T. canaliculata, T. formosa, T. impressa, T. innoxia, T. putnami,

and T. whitneyi, but put Cape's T. anguillulata in the synonomy of T.
eurypygia (See Hay, 1908). Gilmore ( 1927) placed Hay's T. antipex in
the synonomy of T. canaliculata, but described a new form, T. singletoni.
Barbour and Stetson ( 19 31), recognizing the great variability in shells of
Recent Terrapenc carolina, placed T. formosa, T. innoxia, and T. singletoni
in the synonomy of T. canaliculata, but retained T. putnami. Oelrich ( 19 53)
described T. illancnsis, but Milstead ( 19 56) considered this form as well as
Hay's T. bulvcrda and T. impressa a synonym of T. canaliculata, again pointing out the great variability in shells of Recent T. carolina. The basis of
Milstead's retention of T. canaliculata was mainly the large size of this form.
Auffenberg (1958) considered the large size attained by Recent Terrapene
carolina major, as well as other factors, and placed the species T. canaliculata
in the synonomy of T. carolina. Auffenberg discussed the subspecific relationships of this T. carolina complex in the Pleistocene of Florida. He considers the smaller forms to represent the living subspecies T. carolina carolina,
or T. carolina bauri, and the large forms to represent T. carolina putnami,
or intergrades between T. carolina carolina and T. carolina putnami. He
states that T. carolina putnami is close to, or perhaps the same as, Recent
T. carolina major, the large subspecies of the Gulf Coastal Plain.
Terrapene eurypygia, T. marnochi, and T. whitneyi thus remain as the
only recognized extinct Pleistocene box turtles. These forms should probably
be considered species inquirendae until they are re-studied, considering the
variability in shell structure and size in the subspecies and individuals of
Recent Tcrrapenc carolina.
Remains of a large box turtle from the Clear Creek local fauna are referred to T. carolina on the basis of the studies of Milstead and Auffenberg.
The fossil probably represents the type of turtle referred to as T. carolina
putnami by Auffenberg. The fifth neural bone of the fossils has a well developed median keel as in Recent T. carolina. Tcrrapcne ornata, the other
species living in the United States today, lacks this keel. Measurements of
the Clear Creek specimens reflect the large size of the fossils: greatest width
of fifth neural, 31.6 mm., greatest length of fifth neural, 26.8 mm., greatest width of hyoplastron, 61.2 mm., greatest length of hyoplastron, 52.8 mm.
The subspecies Terrapcnc carolina triunguis presently occurs in Denton
County, Texas.

Terrapene ornata (Agassiz)
Referred spccimcns.-Proneural bone; sixth neural bone; SMUMP 6078 5.
Discussion .-The absence of a median keel on the carapace has long beeh
a diagnostic character in the separation of Recent T. ornata from Recent
T. carolina. There is no trace of a keel on the fossil proneural bone, yet 11
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Recent Terrapene carolina skeletons at hand have a well marked trace of the
keel on the proneural. The fossil sixth neural bone also lacks the median keel,
whereas this bone is strongly keeled in the 11 Recent T. carolina shells.
Measurements of the fossils are as follows: length of bony area of proneural
bone bordered by sulci of precentral lamina, 5.1 mm.; greatest width of
bony area bordered by sulci of first central lamina, 31.0 mm.; anterior width
of proneural, 21.2 mm.; greatest posterior width of proneural bone, 41.7
mm.; greatest length of sixth neural bone, 17.7 mm.; and greatest width
of sixth neural bone, 16.3 mm. Terrapene ornata occurs in Denton County,
Texas, today.
A left hyoplastral bone, SMUMP 60786, represents either an adult
Terrapene ornata, or a small individual of the large species. The greatest
width of this bone is 55.5 mm.; its greatest length is 30.8 mm.

Pseudemys scripta (Schoepff)
Referred specimen.-Proneural bone; SMUMP 60787.
Discussion.-In the proneural bone of Recent Pseudemys scripta the bony
area bordered by the sulci of the precentral lamina is elevated and distinct;
its anterior end is pointed and produced well beyond the adjacent anterior
margins of the proneural bone. The bony areas bordered by the sulci of the
first central lamina and first lateral laminae usually have relatively deep
and anteriorly directed furrows, and have relatively elevated and anteriorly
directed ridges parallel to the furrows. The anterior margins of the proneural
bone adjacent to the bony area bordered by the sulci of the precentral lamina
is convex and often sinuate.
In Recent skeletons of P. concinna, P. fioridana, and P. nelsoni the bony
area bordered by the sulci of the precentral lamina is unelevated or only
slightly elevated, and its anterior end is even with or only slightly produced
beyond the adjacent anterior margins of the proneural bone. The bony areas
bordered by the sulci of the first central lamina and the first lateral laminae
are usually without sharply marked furrows and ridges. The anterior margins
of the proneural bone adjacent to the bony area bordered by the sulci of the
precentral lamina are straight or slightly convex, but are not sinuate.
The fossil has the characteristics of Recent P. scripta. The proneural
bone represents an adult with the following measurements: length of bony
area bordered by sulci of precentral lamina, 23.7 mm.; greatest width of
bony area bordered by sulci of precentral lamina, 10.9 mm.; estimated
anterior width of bony area bordered by first central lamina, 33.0 mm.;
and anterior width of proneural bone, 30. 5 mm. Pseudemys scripta occurs
throughout most of Texas today.

Geochelone sp.
Referred specimen.-Pleural bone; SMUMP 60788.
Discussion.-The bone has a greatest width of 12 5. 5 mm.; and a greatest
distal length of 60.0 mm., and thus represents a moderately large tortoise,
but not one of "giant" proportions.

Trionyx sp.
Referred specimen.-Left pleural bone; SMUMP 60789.
Discussion.-The pleural bones of the genus Trionyx are easily distin-
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guished by their characteristic pitted appearance. The greatest distal length
of the bone is 30.1 mm.; thus a rather small individual is represented.

Ophisaurus sp.
Referred specimens.-Six vertebrae; SMUMP 60790.
Discussion.-Dr. Richard Etheridge of San Diego State College kindly
examined several of the Ophisaurus vertebrae, and stated that they could
not definitely be identified to species because certain diagnostic processes
were missing, but that the fossils probably represented the species 0.
attenuatus, the species found in Denton County at present.

Cnemidophorus cf. Cnemidophorus sacki Wiegmann
Referred specimen.-Partial right maxilla containing fourth, sixth, and
seventh teeth; SMUMP 60791.
Discussion.-The
fossil is tentatively referred to Cnemidophorus sacki
based on the study of one specimen of Recent C. sacki, and four specimens
of Recent C. sexlineatus. The fossil has the fourth maxillary tooth very
indistinctly bicuspid, and the sixth and seventh maxillary teeth distinctly
bicuspid. The single specimen of C. sacki has all of the teeth of this area
distinctly bicuspid, but in the specimens of C. sexlineatus these teeth are
quite variable, the same teeth in different individuals being indistinctly
bicuspid, distinctly bicuspid, or even tricuspid. There does appear to be a
tendency for teeth in this area to be longer and narrower at the base in
C. sacki than in C. sexlineatus, but an adequate series of skeletons might
show this condition to be variable. The fossil is similar to C. sacki in the
above character. This species presently occurs in Denton County, Texas.

Natrix sipedon (Linnaeus)

or erythrogaster (Forster)

Referred specimen.-Vertebra; SMVMP 60801.
Discussion.-The vertebrae of Recent Natrix sipedon and N. erythrogaster
may be distinguished from those of other large North American natricine
snakes by characteristics of the neural spine (Holman, 1962), but are very
difficult to distinguish from each other. The partially fragmentary fossil
thus cannot definitely be assigned to species. Natrix sipedon reaches the western limit of its range in Denton County today, and N. erythrogaster occurs
throughout almost the entire state of Texas.

Thamnophis cf. Thamnophis sauritus (Linnaeus)
Referred specimens.-Three vertebrae; SMUMP 60792.
Discussion.-The
vertebrae are tentatively
assigned to the species
Thamnophis sauritus on the basis of characters discussed by Holman (1962).
The material represents at least one relatively large and one small specimen.
The species presently occurs throughout almost all of Texas.

Haldea striatula (Linnaeus)
Referred specimens.-Nine vertebrae; SMUMP 60793.
Discussion.-Characters for distinguishing the vertebrae of Haldea (H.
striatula and H. valeriae) from Storeria (S. dekayi and S. occipitomaculata)
have been given by Holman ( 196 2 ) . On the basis of four Recent skeletons
of H. striatula and two of H. valeriae, the zygosphenal articular processes
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are usually less produced anteriorly in H. striatula than in H. valeriae. Moreover, the lateral margins of the zygosphenal articular processes swing into
the neural arch more abruptly in H. valeriae than in H. striatula. This is
reflected by the fact that, in dorsal view, H. striatula has the anterior margin
of the neural spine ending behind or barely at the level of the posterior point
where the zygosphenal articular process joins the neural arch, whereas in
H. valeriae the anterior margin of the neural spine ends well beyond this
level. The fossils are similar to H. striatula in these characters. This species
occurs in Denton County today.
Heterodon nasicus Baird and Girard
SMUMP 60794.
Referred specimen.-Vertebra;
the basis of four Recent skeletons of Heterodon platDiscussion.-On
yrhinos, three of H. simus, and ·.vertebrae from a specimen of H. nasicus,
the latter species may be identified by the shape of its anterior zygapophysial
faces. In H. platyrhinos the anterior zygapophysial faces are more elongate,
and in dorsal view, their anterior margins are much flatter than in H. nasicus.
Heterodon simus has the anterior zygapophysial faces short, but these have
their anterior margins flatter than in H. nasicus. The fossil appears identical
to Recent H. nasicus, a species that occurs in Denton County at present.
Coluber sp. or Masticophis sp.
SMUMP 60795.
Referred specimen.-Vertebra;
vertebrae of Coluber and Masticophis may be distinDiscussion.-The
guished from other closely related genera ( Holman, 19 6 2) , but are very
similar to each other. The above fossil has the neural spine broken. Both
genera presently occur in Denton County, Texas.
Opheodrys aestivus (Linnaeus)
Referred specimens.-Four vertebrae; SMUMP 60796.
characters for the identification of the thoracic verteDiscussion.-The
brae of Opheodrys aestivus have been pointed out by Holman (1962). The
four vertebrae represent an adult or adults of this species, which is found
in the area today.
Arizona elegans Kennicott
vertebrae; SMUMP 60797.
Referred specimens.-Three
vertebrae of Recent Arizona elegans are generally similar
Discussion.-The
to those of Lampropeltis calligaster and L. getulus, and most closely resemble
those of L. doliata. The middle thoracic vertebrae of A. elegans are much
shorter and wider than corresponding vertebrae in L. doliata, but anterior
vertebrae in the latter species are almost as short and wide as middle thoracic
vertebrae in the former species. The following subjective characters will
usually distinguish all thoracic vertebrae of the two species. The anterior
zygapophysial faces are smaller in A. elegans than in L. doliata. In A. elegans
the anterior zygapophysial processes are more delicate, sharply pointed, and
directed more anteriad than in L. doliata. Finally, the condyle of the centrum
is distinctly depressed in A. elegans, but is slightly compressed, round, or
only slightly depressed in L. doliata. The fossils appear to represent a small
specimen or specimens of A. elegans. At the latitude of Denton County,
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the eastern limits of the range of A. elegans lies about 45 miles west of the
Clear Creek locality.

Lam pro peltis d oliata (Linnaeus)
vertebrae; SMUMP 60798.
Referred specimens.-Five
characters that distinguish the vertebrae of Lampropeltis
Discussion.-The
doliata from Arizona elegans have already been discussed. Vertebrae of
Recent skeletons of L. doliata have much lower neural spines than those of
L. getulus and L. calligaster. It is noteworthy from the neontological standpoint that the low neural spine of L. doliata is found in small subspecies such
as the scarlet kingsnake, L. doliata doliata, and in larger subspecies such as
the milk snake, L. doliata triangulum. The fossils represent at least one small
and one relatively large specimen. Lampropeltis doliata presently occurs in
Denton County, Texas.

Ancistrodon piscivorus (Lacepede)
SMUMP 60799.
Referred specimen.-Vertebra;
vertebrae of Ancistrodon may be distinguished from
Discussion.-The
those of Crotalus on the basis of Recent skeletons of seven Ancistrodon
piscivorus, two A. contortrix, seven Crotalus adamanteus, one C. cerastes,
two C. horridus, and one C. ruber. In Ancistrodon a distinct pit usually
occurs on either side of the cotyle of the centrum. Each of these pits contains one moderately large fossa. In Crotalus the distinct pits are usually
absent, and the one or more fossae that occur on either side of the cotyle of
the centrum are minute.
The fossil represents an Ancistrodon that is much larger than Recent A.
contortrix. Furthermore, the ventral synapophyses (Smith, 1960, p. 150,
Fig. 6.17) are almost as long as the height of the cotyle of the centrum, as
in several Recent skeletons of A. piscivorus. The ventral synapophyses are
much shorter than the height of the cotyle of the centrum in the two
available Recent skeletons of A. contortrix. The fossil represents a specimen
of about the size of several Recent A. piscivorus that measured in excess of
four feet in length before they were skeletonized. Measurements are as follows: length of vertebra through zygapophyses, 12.8 mm.; height from tips
of ventral synapophyses through dorsal border of articular facets of
zygosphene, 13.6 mm.; length of ventral synapophyses, 4.6 mm.; and
height of cotyle of centrum, 5.1 mm. Ancistrodon piscivorus is near the
western limit of its range at the latitude of Denton County, Texas, today.

Crotalus sp.
SMUMP 60800.
Referred specimen.-Vertebra;
seems possible that the species Crotalus atrox is repreDiscussion.-It
sented considering the fact that the fossil came from a specimen that can
be conservatively estimated as having been over five feet in length. Measurements are as follows: length of centrum through cotyle and condyle,
11.9 mm.; length of vertebra through zygapophyses, 12.8 mm.; width of
vertebra through anterior zygapophyses ( does not include anterior zygapophysial processes), 17.7 mm.; and width of vertebra through posterior
zygapophyses, 15.8 mm.
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Check List
Class AMPHIBIA
Order URODELA
Ambystoma tigrinum (Green)
Order ANURA
Rana cf. Rana catesbeiana
Class REPTILIA
Order SQUAMATA
Thamnophis sp.
Coluber or Masticophis

Annotated List of the Ben Franklin Herpetofauna
Ambystoma tigrinum (Green)
Referred specimen.-Vertebra; SMUMP 60802.
Discussion.-A
single vertebra is assigned to the species Ambystoma
tigrinum. This is based on the large size of the fossil, and on the fact that
its neural arch is produced posteriorly (Tihen, 19 58). Five fragmentary
Ambystoma vertebrae (SMUMP 60803) are not referred to species. Measurements of the vertebra assigned to A. tigrinum are as follows: length through
zygapophyses, 5.6 mm.; and width through anterior zygapophyses, 3.7 mm.
Ambystoma tigrinum occurs in Delta County today.

Rana cf. Rana catesbeiana Shaw
Referred specimen.-Sacral vertebra; SMUMP 60804.
Discussion.-On the basis of the vertebral ratios of Tihen (1954, p. 219,
fig. 1) the fossil represents a frog in the Rana areolata, R. capita, R. catesbeiana, R. grylio, R. heckscheri, R. septentrionalis assemblage of species. The
length of the centrum of the fossil is 3.4 mm.; the width is 3.7 mm. Since
Rana catesbeiana is the only member of the above list of species that occurs
in the area today, the fossil is tentatively assigned to R. catesbeiana.

T hamnophis sp.
Referred specimens.-Four vertebrae; SMUMP 60805.
Discussion.-The vertebrae are too fragmentary for specific identification. The genus is found in Delta County at present.

Coluber sp. or Masticophis sp.
Referred specimens.-Two vertebrae; SMUMP 60806.
Discussion.-Two
fragmentary vertebrae represent either
Masticophis. Both genera presently occur in Delta County.

Coluber or

DISCUSSION

The Clear Creek amphibians and reptiles represent two distinct
ecological situations. One segment of the fauna is composed of
hydrocoles and hygrocoles that today would be typical of a pond,
and its meandering, marshy, feeder-creek or slough. The other
segment of the fauna is composed of xerocoles that today would
be typical of an open, sandy, xerophytic, terrestrial situation.
The hydrocole-hygrocole segment of the fauna consists of the
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following animals: ( 1) Amby stoma texana, which is frequently
found in river bottoms ( Conant, 19 58) and flood plain swamps
(Smith, 1961); (2) Bufo cf. B. ivoodhousei, which is often found
near low energy streams and lentic bodies of water, especially during
the breeding season; ( 3) Acris cf. A. crepitans, which is usually
common in almost any moist, grassy area; ( 4) Gastropl:wyne olivacea,
which is often found near marshy sloughs (Conant, 19 5 8); ( 5)
Rana pipiens, which is found in marshy areas; ( 6) Sternotherus
odoratus, which is usually found in permanent, sluggish bodies
of water; (7) Pseudemys scripta, which is more frequently found
in ponds than any other species in the genus; ( 8) Trionyx, which
is partial to the more sluggish portions of rivers and streams with
muddy or sandy banks; (9) Thamnophis cf. T. sauritus, which is
common near marshy sloughs; ( 10) Hald ea striatula, which I have
frequently observed under litter near marshy areas or ponds; ( 11)
Natrix sipedon or erythrogaster, both of which are found near
ponds or meandering streams; ( 12) Opheodrys aestivus, which is
often found in bushes and vines near ponds or marshy areas; and
( 13) Ancistrodon piscivorus, which is found near sluggish, shallow,
aquatic situations.
The minimum number of individuals present in each species of
segment of the Clear Creek herpetofauna
the hydrocole-hygrocole
is presented as follows, and is based either on the greatest number of
right or left elements, or on size differences in vertebrae: Anzbystoma
texanum ( 1), Bufo cf. B. woodhousei ( 1), Acris cf. A. crepitans
( 1) , Gastro phryne olivacea ( 1), Rana pipiens ( 19), Sternotherus
odoratus (1), Pseudemys scripta (1), Trionyx sp. (1), Thamnophis
cf. T. sauritus (2), Hald ea striatula ( 1), N atrix sipedon or erythrogaster ( 1), Opheodrys aestivus ( 1), and Ancistrodon piscivorus ( 1).
The xerocole segment of the Clear Creek herpetofauna includes
the following forms (habitat preferences from Conant, 1958): (1)
Terrapene ornata, which is found in sandy areas, and is able to withstand more arid conditions than T. carolina; ( 2) 0 phisaurus (? attenuatus) , which prefers dry grasslands and open woods; ( 3)
Cnemidophorus cf. C. sacki, which prefers open, rather dry regions
where the vegetation is not dense; ( 4) Heterodon nasicus, which
prefers relatively dry, sandy prairies; ( 5) Arizona elegans, which is
partial to sandy areas; and ( 6) Crotalus (? atrox) , which is found
in open, sandy, situations.
The minimum number of individuals present in each taxonomic
unit of the xerocole segment of the Clear Creek herpetofauna is:
Terrapene ornata (1), Ophisaurus sp. (1), Cnemidophorus cf. C.
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sacki ( 1), H eterodon nasicus ( 1), Arizona elegans ( 1), and Crotalus
sp. ( 1).
In summary, 13 species, and a minimum number of 32 individuals
represent the hydrocole-hygrocole
segment of the Clear Creek
herpetofauna, whereas only six species, and a minimum number of
six individuals represent the xerocole segment. This is probably a
reflection of the proximity of the animals to the site of deposition
in the Pleistocene. The other members of the Clear Creek herpetofauna are not good habitat indicators, as they are not clearly delineated taxonomically, or are ubiquitous in habitat preference today,
or are extinct.
The amphibians and reptiles of the Clear Creek local fauna mainly
are forms that are indicated as occurring in the area today by the
standardly accepted range maps of Conant ( 19 58). The fossil fauna
contains species that are presently near the western limit of their
distribution at the latitude of Denton County, Texas (Ambystoma
texanum, Sternotherus odoratus, Terrapene carolina, Ophisaurus sp.,
Haldea striatula, Opheodrys aestivus, Lampropeltis doliata, and Ancistrodon piscivorus), and species that are presently near the eastern
limit of their distribution (Terrapene ornata, Cnemidophorus cf.
C. sacki, and Heterodon nasicus). One species, Arizona elegans,
presently reaches the eastern limit of its range some 4 5 miles west of
the fossil locality; thus it is highly questionable that all the species
represented by the fossils could be found living in the same area
today.
Considering the present range of Arizona elegans, and the nature
of the xerocole segment of the Clear Creek fossil herpetofauna, the
possibility exists that Denton County had a somewhat more arid
climate, and that the annual rainfall was somewhat less during Clear
Creek times than at present. Nevertheless, the hydrocole-hygrocole
segment of the herpetofauna appears identical to one which would
be found in the area today. If Texas was becoming more arid during
Clear Creek times, one might expect such species to persist along
water courses. On the other hand, if the area was becoming less arid,
Arizona elegans might represent a relict population from earlier
times, as in the case of several relict western species that persist in
Illinois today ( Smith, 1961).
That winter temperatures were warmer is indicated by the presence of Geochelone in the fossil fauna. Hibbard ( 1960) reports
that these tortoises were not able to stand freezing temperatures, but
that they were possibly able to exist in an area where very light
frosts occurred at night, with temperatures warming to 60 de-
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grees or more Fahrenheit during the day. There are no species m
the fossil herpetofauna that indicate summers were any cooler or
warmer than at present.
The only member of the Clear Creek local fauna that represents
an extinct form is Geochelone. Thus, only one of at least 23 forms
( four percent of the herpetofauna) is extinct. In contrast, nine out
of at least 3 0 mammals ( 3 0 percent of the mammalian fauna) are
extinct (Slaughter, personal communication). This supports previous
evidence that fewer amphibians and reptiles became extinct during
the Pleistocene than did birds and mammals (Holman, 1958, 1959,
and 1962).
The amphibian and reptile genera and species identified from the
Ben Franklin local fauna of Delta County include no extinct forms,
and are so few in number that little may be inferred regarding
paleoecology or climate. That a pond may have been the source of
the accumulation of the fossils is indicated by the presence of Rana
cf. R. catesbeiana. All of the amphibians and reptiles from the Ben
Franklin local fauna live in Delta County today.
REFERENCES CITED
species of Bufo from the Pliocene of Florida: Quart. J.
new
A
1957,
Walter,
Auffenberg,
Florida Acad. Sci., vol. 20, no. 1, p. 14-20.
1958, Fossil turtles of the genus Terrapene in Florida: Florida State Mus., B.,
-----,,
vol. 3, no. 2, p. 5 3-92.
Barbour, Thomas, and Stetson H. C., 1931, A revision of the Pleistocene species of Terrapene
of Florida: Mus. Comp. Zoo!., B., vol. 72, no. 8, p. 295-299.
Carr, Archie F., 1952, Handbook of turtles: Ithaca, Cornell Univ. Press, p. i-xviii, 1-542.
Conant, Roger, 1958, A field guide to the reptiles and amphibians: Houghton Mifilin,
p. 1-336.
Gilmore, Charles W., 1927, On fossil turtles from the Pleistocene of Florida: U. S. Natl.
Mus., Pr., vol. 71, art. 15, p. 1-10.
Hay, Oliver P., 1908, The fossil turtles of North America: Carnegie Inst. Washington,
Puhl. 75, p. i-ix, 1-568.
Hibbard, Claude W., 1960, An interpretation of Pliocene and Pleistocene climates in North
America (The President's address) : Michigan Acad. Sci. Rept. for 19 59-60, p. 1-3 O.
Holman, J. A., 19 58, The Pleistocene herpetofauna of Saber-tooth Cave, Citrus County,
Florida: Copeia, no. 4, p. 276-280.
1959, Amphibians and reptiles from the Pleistocene (Illinoian) of Williston,
-----.,
Florida: Ibid., no. 2, p. 96-102.
1962, (in press) A Texas Pleistocene herpetofauna. Ibid.
-----,
Milstead, William W., 19 56, Fossil turtles of Friesenhahn Cave, Texas, with the description
of a new species of Testudo: Copeia, no. 3, p. 162-171.
Oelrich, Thomas M., 1953, A new box turtle from the Pleistocene of southwestern Kansas:
Copeia, no. 1, p. 33-38.
Smith, Hobart M., 1960, Evolution of chordate structure: Holt, Rinehart and Winston,
p. i-xiv, 1-529.
Smith, Philip W., 1961, The amphibians and reptiles of Illinois: Illinois Nat. Hist. Survey
B., vol. 28, art. 1, p. 1-298.
Tihen, J. A., 1954, A Kansas Pleistocene herpetofauna: Copeia, no. 3, p. 217-221.
1958, Comments on the osteology and phylogeny of ambystomatid salamanders:
-----,.
Florida State Mus., B., vol. 3, no. 1, p. 1-50.
1962, Osteological observations on New World Bufo: Am. Midland Naturalist,
-----.,
vol. 67, no. 1, p. 157-183.

